glj^ll s^idl^^sjl 
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$1*0*11 i^oJI J^i^JI 









lliiljll jlfcg J\M ^f^* 3 ,fc 3 
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\W 






6U-- 
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t 4ji 4iJt jAP . . 4*i>-j <^l^j A^ty J jfr&tt J>-^J( £jj Jj 

«UU o-jJI Up ^UIj i *^ *Uu U 1^ 4J» 4iJ U J*»-., «cb- 
^^LJIj UiU- Lift Ujj LU u^ . *iJ- ^ WUI i»J.I aJUj t aJ* 

* * 




. jAJl ybj'NI J-Tj -iU OwU j^jJ» ib-Vl (^>l JJ 
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lili i <u^ j&u, jJb ^hj t «jliyie ^jo; o» JUJj AiUw- JJl U^i 



J aJI^jj ej SUj 4fe J^_ ij t SrjSJl 4iI Obi j;j& ot jj-U jJUIj 



.oUScJI i»L« «tt <JUI J» <*». AJt 

- «J! ^- * w»j 



• *riJ r tr* 



t ^U" ^i i«j jul ,lj i^ki, <l jji 4^uji j u^i ^ ^ jj.i c^u, 

. ^Ij Ji*JI OU^jU ^iift U i Oj&L\j 
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t jyUI ,y ^ ot£* J&j tj r^ J£J jlk, f U ^ c^^lJjJUl 



. (T) ^ siul» U IjJUJj i sUijp U ly^p ^1 ^ i <jJu»*U l f Ji 



.iAJi JJ >* <l U JI iULJIj jydl ,>. 5>i- J^ (Ul ^j c jj-tf jr Jp 
aJ JJLlUI o» Jj-Ulj £»>dl Jlji M UI jb- x* ciiy, ^ t ^ ^Ji Jp 

S»l^ : JUtf *J>U 4 U)dl 4>l obi jyj; o» A»-lj O» J L* v.A*.> 



^ m jjuJi _ j:>ui v ur .j» t.-i^ *uj» ^ ^u iu-Su ^T>J> ujw* ^ (r) 

tf> UUUI otf »ij :(10/TA) 4*^1» ^' J tf j»j» >iJ» f UJI» J>u (tl/lV) -xi= ( T ) 

^ JyL 1^ IJL4A t< Jyy ^ <;ISU o>LI ujS^ lili c^y^U jU UUJi oSl Uij*. JIS' 
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jl^Jlj JJJI <jy±\j ^j% Olj^JI JJU> J o! )> : JUJ «J^J i^u> J. 

. (1) < jUl V IU ULi dliUw- >U*l la* CJLJU- U Uj c^jSlIj ot^Jl jj^ 



e c 



So^il S>iJl ^a.. l^ JTj aJ^JI ^JUJI oljU>b JiU- < jSUi oi^ij 

. 3*JaJl ^ ^U, oU_£JI J o yA ^.^A\ U Iri jij 
oU J* J\j^\ yjj\ ^jLfl JjU; UM ix>Jl o^l J^Jo- ^ JL, 

lil ^w Aki£ Mj V UT ^ 4ii ^ ya c^ Uj^ : JU; JIS J», ^i 

. (t) 4oj%ii v^ 

J^l r U>lj t „ jUl ^U- , J ^jjji ^^ ^ j^ ^ j^ ^ ^l 

. (( jjj a UU ^wiJI J jj^X\ jjjl h ^~Jj J 

»*~^ J ^J [ >^ ^ c> tfLJb *~iji J! ^ .|jui >^ 



lij t ^^ 11» ^Ji, ^ ii, ju, ^IJD i t £_ II* uUJL, ^-J IJm> : ^i^l jLJ^I J J5UJI A 

SU.L 'Uli. «iU- U : jUllj 4( ^JIS jj^Lo ^^r JUl J^ J ^, ^JJi j^^ ^i .JjSJl 
^* s» J* (^ *Ji'j ,^ilSLUJ j/L. l^Ut jl >*j i A-Ji* i^SU ^u -uiU- L i<£*- jj» 
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i 



JLJUJl jSUJ-lj iJl^Jl oljli?! 0^ jJ>JI aJjUj.aJ^I j5U»JJ «-^ 

"Jl#l *,Jj j~^" ^ y^SU IJu^j £~i O» l^ilj» Oi^ 1 •Ir 1 * 1 ' U*~ <>* ^ 
^JWI j>JI ~ ^13 (*->J J^J "oyu JJJi IjOilj i^U» ^jii J! 
J ^^^i, V ^-Ul £~J\ i^JJI jw«*3« <•** J i-w 'A* ^ ^'' ^ U 
oLLi*^ j j J*. jLJl IJlAj 4l jJ^1I ^c — iil3 UjU- j& >l IjLJ j£J .^-U- 
j* 3 j Jail JuJLi ^b ^uJ U b JJi u^. ^ f*& J*A=* o» oj^j ^Vj 

i, aJ^I OL>J ^JUJI ^-JLJI » V 1 ^ J ^ ^ iL -^' ^^ c (>) S? fti * J1 

. jb Si\ *}LJIjuf- 

* • t * 



, ^JUi £lj \2Xt\ : lil>l J>» ( Y ) 



N \ 
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w,- 



. (T) 4j_^X.j JUoj *Jl>w. 4)1 v^UU J ^jdU S^-j ^ -jfli jTyiJl 

(l> ^«J>-^ a^. ^a, l«J* Ojjf 



^ 4)1 jU» U j ^jSflj olj*J1 Oj^JL. J Ijjkj ^ j} : JU; Jli : Jyb Jl 



W <-*> 



>sfcli ,y cJ^j 4 Uli c*^ ji .^f-i; j) UUI ^^ ^ikj. ^t]i .ijT J Jm-^J s» t ( \ ) 

. ( \r/r v ) j*ji 4 V yy*» «aj fS«- * juJ-i j» j > : ju; <iy j.1- ( r ) 
»&• Z* lf4 ^a\ £ , j .^jiji^ i:)j**j> JifJiij rfjuij j*u? jii .(or/n ) cJUi (r) 
uU- ji wi j^ji jj (m/u) ^yOJ oT>ai r i£»^ ^.ifi ^ 3jJ u u», 

.( t/ro) uui ^.u j/ ^jJJi f u?i x* jtiai >» ij*j (o.o/v) 

.(uo/v)ciiyvi (o) 



\t 
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. l«i, ilJLI UJb- iiycj AJU ^ ^ iU oSj i^M *W A - J * f >i «^jSHj 

. W ^O^UJI ^1 l«ii«j Uj. ^tU l^j^ JtuSlI dfcj^ : JU" JIS 

. aS'jIoji «-L-Jlj 

ULJ.LJ Jij ii^»JLI »jl>b «JUj t)LJ>.« jk» o* «i^J ^^r J^ 1 u *jj' 
uua ^j (T) « uTyUI J ^ jl**?' » : \*& a &i * ^ J^-J Jr*^" J 

^ , .2*11 lV J ci-ljjJlj £~Jb SU*- VUlj ^OJU .jj^ i^SlI j 4i> 



t jjjii jj^ J* o>>u ^JWi ^-^i* -^ oi ^W J* j J^J' s^-j 

.Ju/jdl tfjjdl JUl^Jl r Wi^l V 1 ^ «f f 1 * 1 ' cr* il *=• u f' «^ ->* J i^ 1 

J s+ti\ ^jJJj Jll Oyit ^l £>» uTjiJI J ljJ»>- Ol Ujfc »1,1-1» ^ 

: JUJ *Jy o» i\l o I* 0»U-j (l) i »1,1*11 o^U ^ 4)1 ^iift lil ^ : JLu <Jy 



.(tT/T*.)o^*JI (\) 
.(1/^0)^1 (T) 

. cit 0! *«r'> Oj.e- J5U» j'* J^ 1 • 

.(rA/ro)>u (t) 



^r 
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JL4 1 CSJ ' W w^ &\J o. L^>'li *u *UJI j, J^l j I 01 y 1|^ 
r UjVlj ^IjoJIj ^Ul ^ t ^ ^1^ 4 W i ;^> -^ ^ -^ 

(Ej^ 1 <4^y L^J^ ^ U~* J** J I J C J^ 1» ^ LjJ^ 01 4l)l jU 



. f ^ ^AT <^~~ ju>~»j} (J OjJbUJl 



^IJU-JI 



u.u, u, (w/u) ^>Jij (m/r) jtS ^i ^* ^ ^ij .(rv/ro) >u O) 

. ( Al/TT ) ^jJalJ jUl «U, 



M 
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a&SiS/^Ul&^'si, 



UJI >j^Uj U» JUi jUo ^j *W-J» J» i^ji-l ;^ : JU; Jli 






jiJJLf JJUi UiA^j ^Uc LJjJV *LJI Ljjj U^l *W J^ J ^A> 
:^iT ^1 aUNI JIS tOl^Jdl ^"^»J W^ <ii -^^ '«J^-^ 



LJl UJIS t U/ jl Ip> UJI ^JMj U> JUi)> : JUJ dyj 

•Ic-JI tfi (UJIS) ^^ j! Jj*uU *-/* l ^^ 1 tf' 4^ U 

. (r) ^ ^1. <$l u^U. LJl *jSllj 

dL-wi Jli»! : *LJU JUJ -0)1 «JIS : L^p JUI ^j ^-Lp ^l JIS 

J-lj Jjl^l Lr JuLi :,>j^ JLij t^j*J ^^J 

. (l) ^U diy UJI UJIS tO^jlS' j! Ow«U Jjlij 




.(u t u/n ) cJU» O) 

. J j^ ( \ t A/i ) .JUS» >JI ■ -»"< « V>>r J» V^ 

. i^ai ^aai jb . j* ( rir/> o ) ^yUJ oiy f ifc-Si ^.ui ^'j ( i ) 



\o 
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<^U > Jli (^ ^1 J* .M Jl ^ 01 ^ <^Uii > 4jy 



J* ^L_tjij 4 juli j* i^j^i oi t^aJi cm J j— ii»j oi^ 



(T) . 






. (r) 4*3*, 



■Jl U&j i^vaill ol /JWl j & » 



f A^mmJI 



^ijfl» JiySii ^ji J* ^ olSi ^ ^ J u^i ^ ^i 

•1,1* </lj J I,* Ai"Sfl J OdjjS'Jdl ^jJI olj i iij^dl SjLJI «pJI 



u-o-^J #~J' c&> u^i j_r jjjtj ^joji ^-.jji u-A*f ' 



5 Jl CJJ ^1 ^jjl ^JUb J^lj t ol>*J 




<^l aS^j^ 



. ( 1AA/V ) uL>- feiSf Wl j^lj ( rto/> ) ^^SJI ( , ) 

• ^s^>. O • a/t v ) ^J' >^1J ^JUl ^1 «-Ij (r ) 

.( nt/u ) ^jji ^ j,;, u j, (r) 



n 
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j?tfi/pijU^d?>i&^\ 



^jjl ,xJ\ Jj-b U* t^cJUarJU l^^l Jjl *1(wJIj ^j'^l oliJ 

jp *.\c«A\ J-^J o' U^x£ <jl£i Hydrogen lons v^jjJuAI jIp 4^-JJ 



. .UJI r l^ij cAjt JT ^ lr V' 



u' V J *i*i C& u' J^M 1 *A V i$X\ j,>JI aA& J JUi JIS 
L-aJj L^LT ^Sllj olj-UI ol IjjJtf j-iJJI j-£ / J> 

. (T) o Jlw ^1 J^aJI JJ^i jA : J^aJI .iib jaj t <U^ %,ai-o Ij^lj 

t j-laJU-j *UJ' L-^ui t ,jcz+**a LjJIS' JUj : ^ j-jUI ^,^^0 JIS 

jJI JjSo o' <JIp>Ua«j «uli- J JUJj aJU*-- JsLl ^ ^yj 



«►Ij . .I>1> ^ 41 J^ii i^-r 1, ,>j^1j OljUJI CJIS" :iatij j-J-t Jlij .UT il £. 

.(M>/>v)^>»x* J biati/i J «>*i^ (r) 



w 
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jp ou^ 3i\j jj^ ^i i Aj ois_^di *j^i jr j Ij^ij 5 jJL aj 



./JUIIaJIj^ 









(0 - * i 



JyU *j| £X*JI Oli ^jSflj ,^J\ oli ,Pj) : JU; JIS 
i>* <J>i d>^ j^^ Jl~j aJUw- «Jl jlSj t ^Ml yb **-jJij 

'e^-W J* 1 ^ 1 J^M 1 O^J £^l Jd-I o^ J**i ul^Jl ul cOUI 

ui-kJ Laj . ^*J jl ^, j! ^ J, L'U -Li ^J J,pJ| | JLft Jlj 

U ^y^J .^1 £^1 y, j «i(i ^| d ]ji\ «J, jL *| ^ ^ 

^Ul Water Vapour *UI jli ^ WjSfl Olk^ilj jUJI ^ ju^, 
Jp S^_> jlk^l Jl JUS .u, J~>«^J jjl ^ISai v_^vJl -o Jj^sJ 



c 

WjW SjS^I ^Ja- Jp SjJlu* -i 



.J. .u*u Uj rr^ iJ , iMh '\ j±. iL.*j , jT^ji j jj^i otSu ^oji ^i» jiji (\) 

i*—^ j-^*j(\-/r-) ^Ji\j(n/r.) 4 J ±i\£* r \j(\x t u/Ai) jjUd (t) 
4 ^ff-^^'i'UJij^jWli v v^'y «*J*>Ai>»^ J Ji: ) ^U^i jl».(teVA) 



u 
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j?j%^i3^ 



oirj^bliu-J^jNIjOl^' 



^jji jyu ™ <Su* o—' ^J f AJ *w > ^ 



jj^Sl J j'Ul J* vU-l aJj t LJjJl.^bl ja * U iu jIJLi. J l$UU~ 



IfiU- jwaJl ?«-•■« 



u>5>^ 



{T) U^j% Cj\j^J\ 



C- J UJ Uj ^j^lj Olj*-JI JbJj AJl?^ JrU jJU- JLaJj 

1^ o^ij ^jui ^ i ui^uji ouj» jr ^jj j^j .vjij 



*. * 



Jl Jij c oJ^j jjb Ml UIjl« Xc» M JUJj -uU^ 4Jbl *U j£Jj 



■(Y/U) ^ 0) 

.(vr/u) J^W» jgwJu jfci (r) 
■ (rAVr)^^Ji^^ij (r) 



^ 
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Ifi^Uj Ja^dtj Sjf^ol» ilj<« l$Sl£>-l J iSy^" t ^-"-l" <>_p *UaiJI 



Ijujj ijy ,£>■ *U*aJI jJ <*«ijj^ Sjlj>- >c£J Ojitlj ifl^J Sj^' Oljlp 



0)T 



>^JJ 



•• ♦ 






5>lj i-L^ oljU l 



J^flfc 



Ua^Jllj jU'^lj jUJ dUi .1^ SjA CJj£i 




(U>fi »ui o. jjfcj t^jSt j>ift j*, j^di >ii .u j* our c-jw- jjj (r) 
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lijjj* l*J U4 jLJ^J N>JS <>jMI JUJj 4JU-- 4JJI jJU- 

. Olj*-« *~* Lj^*>- i J l$J| Ju*i *|fwJ' (J I aJjJu» 
Jl ^>L-I ^ lu* ^jSfl J U ^ J^ ^JJI yt)> : JL; JIS 



• * 



***JI Oljl^JL JUji « but 4J J~4 _ ^Ij-msJI ^P OjJ^U-l JIS 




J 414 4*Pj - 41P 4lll ^j oJUP JL^ f L*^l c^'jJ' '.i* *Jbj Jij 



Ml J^ .IA 1^ ^a, <f I I^LjU J ^o, 61 JiUU jO, 



I!» J** ji 4Jp dUoT t^lj ^yi ^ £• 1<ju ^1 J ^jbcj 
Ml jjuLJI oL-^ ^ <^p Jl J^. M ^j-lj ^ f\j >jt Jy i& 
OljUtMlj 2L-OJI jL*tl J cojj jlJj .oUI j^ju J^aJl ISI 
^ Lu ij \>Jl+ \#* IjjJ> SjbJii ^ «Ijl tSl oJuL iJjSJt 



jju •• -e *j ju*j £)> ^ J ^ a? ji Su J—, oir ^ jr o! JJ .( r yr ) ;>yi ( \ ) 

. jkU jl ,W ^ Jil>u ^* Uj JW, f\j U»j ( T ) 



Y> 
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«e c 

. !>L» A» ♦ • {j* \j£ 

.^jSlI >S £j ^ !>U3 ^jj ^OJt >Sj 
JL^JL^I 4— aJL< JL^-j ^Lajj ^^S'Ij-jj oUy ^iUL J&rjij 

. ( ' } 4/r-^ 1 o^ryJ^ *l* J»- Jjl^ oUjaS ^iJij 
tLr ^JtJir JjL» oLU>- j^*J'j j^j^-aM J.H-*" JLLp V^' cr**-* 






YT 
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. (x) A-yu OjL^j cJU c^-^li (UJI jl J>l l«Jp J^i 
( JUJI ) jj& jt*}\ Jjl ^IJI j! Jl j^^SOLiJI ^yt c^Jl Jij 



A A d 



OlJJLI oJub j, j^Ij J£J UI >"Sll J^ J^t jl Uj^I jjjJLo 



J.U JJjl M j ^1 JjJJ ji U ^_ ^^1 M^ : JU; JIS 



N >Ulj a ^t}\ j, yg jl ib^l a/>|I ^ k^_ dJUoT 
jlj^ ^}\jj ^j]\ flJ lxo J. ^y: (ai, ^ jSl t JU U. j! 



. ^ JLL j! UU J^^w J, ^ N j c >M 



.(n lT*/\q) ^»^j(n/rr) ^>ji ^-j .(>o-i/wi 

(t'Al).- (r) 



r r 
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. '*' Qy>*~~jj Ojj$ {J^h j**^J ^r*-^' Jual» ^Oji»*7~i «iiAi 



JUJ JbJj <;U*~- -i) i ^ ^as; jiT UI JjL* ^i jjjlsjj 



.^SI^sJI ^ ^JJI >UI j^j t *UkJlj 

JjL« ojjJlj \jy j*2^J *U* ^^-uJtJI J»- ^ JJI yb ^ : JbJ JIS 

JT J>, «d*>- jl^Sj ^ JjL- ojtkij^ JUJ *3yj . (r) ^o>U~ ^ 



i£ji otf ttJb- J* »U*U £^J ifWH VI i;Ml OJLA ^J 



. (0) *^»*JI jJL, oli ^A \£ *.y£\$ 




ou-ji ^Urj (rr/^o) ^jju oijjtf f L^-Si ^.aij (r^/r) v^ 1 oi-> ^-b O 

.( nr/r) ^uu ^ w i y-^j (v/rr) 

■ . 

.(o/iOn- 5 * (r 



re 
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^W Cji-^1^3 



O* CT^J OUa^Sjl j^Jj IjjiT ^AJI j£Jj 0w.jil Jj ybj t \jXa 



\ 



j-ij 4 <u*^ 4i)l gLLj ^p^j 01 -u* UiljL. JUjj ajU^ 4DI 01S" 

<J* O j -o-Lil jvAlll l r Ai L— <^-bl pfijuj pA^S J^tfj t Otljtf-I 



r- j U jU^JI J* ^Nl CJU tr ^U JLsU l^j OjT^I 



r 5 ^ 



<w£J- 



Wi»>« O' u>jSll u^i ol j^-ull »lrW> >~ J\j ^J 



J* ^j_juJU LJajI J-J . (T) iL-Jlj ^l^JUJIj ^LLaJl Oy <u juaL. 



u-». 



V W » \ I 









c Juuj^Jl o'NI j U- OU o- Ojj-Ail aJI ^Jl U IJla JIT ISI j 



.(i\/\r) j*J\ (t) 
.(uv/ir)»# JJ iaJoUi c .u, 



ro 
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A^aZ J* \jiij ji Si^^JI jj^aAi J^jljjl l j^ rj ijJ-\ <.\J*}\ <jl Ju, 



Ja-j Ja«4 jjl ^LjJIj OljUJ! ja ijyS OUS' o» v^J^ Jij 

«4 

•^y^r'j JlpiJI c ^jwJaiUl JUp L^JjI? ^aijj 

Up Ojiuij j^uii 4J1 ol>i u yt c <iji 11* jir iiu 



. JU^JJI i'NI Jijb J (T) jL^ill J U J^l 




. Lji; UUi J jy. ^Ji l^ j^. ^jSii jijjj ^ j^ ^ ( , ) 
JI _ 4il p^j _ ^aji (.^ij JuU^ji J^ jij t ^jSJi jTjSJi iUi* ^ly (Jipi-o* .i* j ( r ) 

.^l—?!.» pfM ijL«J ijjj* ^ oTyUI jU. t«J* J^li ._^._ji 



m 
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V jUJI oLc cJaJL^-lj C^LJI ISI jl^Ml o L. j» Ji^y -^ 



W JJj < * >^ J* W^ £ OL^ ^ l>U. <i oSl i* c ^- 



:JUJJIS 



Ic^j *^ tfM tOL-i- ^ qj^ U^ lOUsli Oi-P^' £y^ 



iLj^ ISI jjb 



. (T > l^j ISI iUi c^lj 



JlSj 



«U \aJCSz dUJ^j i, A^jJuj j^JI «U iai.<4 vl*j>- JUJj AjUwv JjLI 



. >MI *L^b Jahit M 1^1. JT *L^I uli L*j\j 4 o-jL: ^hJI 



•» * i * 



^>tJU JuJ-j jl^-j JpLo jcp J*JI ^ ^ji *UJI -Up Ijla Ji^jJ 



.(W/TV) 

.(MT/Wjo^^Sl^lfl (T) 



YY 
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. l^L*-lj l^SIJuc \iJcJ. l^o J5*j i>JUi ^Ji 
^U IJufcj olji L»JiP IJla ^js^JI ry c^ 1 >*J7 : J^ ^ 



. »>f lj u^JI» >^ li TO»W l^iJ 




OUUI i v J*JI : V t>»J l*Uj 1*1 iljjl £jA Jlii :jJ kL. ^1 J>L (0r/T0) ol*>'' ( ( k 
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J)^J1'6! 




L~i\jpj l^ljJI *Jk£ "j*j J^j i^- JU-I ,yj^ : JU; JIS 



.™i 



}j~# 






jloAU JjL" v^'j V**> *J- ^ u* J '-J* 3 ** '-C^J (E-* 23 



J oI/NI ojly ^jd **iji& V^l J AiJaUl JUJL3 ^jdllj 
t ij^Jb ^^^j <j^^ ' JL r* W^j^ *"j AiJbkll JLfl flyl c^ 




^ji\ jfl ( av » Ai/rr ) jui ^ ( v Vt ) ^ ^v/» ou >i . ^> ^ 

j\ \yv p±\ Jir J|j ,0l/|l ^S*»ll JJI>» ^»J "*!• £* Mfl :Jj»f (W/H) 



Y* 
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••** J oo^ o^>. ^ o-^ 1 i»>-j <Ua~ji ^ s^r ^,Sfi 






. : (JL*J 



■ (,) 4l5— • >' J! tf j£ J^ >^J ^^i >^j JJJI Jp ji^i 
jl 5 jUS ^ J^iJIj . ^ ^^Ul Jp ^UJl JLJ aJp ja, -bir j t JJJI 



Jp jl^Ji ^^.j i o^ y*i j», obi «c^u; jl^Ji J* JJJI ^^j 

£*flj eiUl jtj&\ J^lj :SJl~p ^1 JlSj . ^4iUfc ^AJ^i JJJI 




1) 



.Om/rr) J^uJi (t) 

.w^£Ji j 1 * -J» (rro/\o) o'^ 1 (&^S ^U-i «r-'ij (r) 

(rro iXri/\o) ,j^ji}\ } (\rr/rr) ou «i> »>i , (i) 
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*6j£4 



U-l^r- W cH-J 4 W »W— J» J cK tf^ ^jV"^ : ^ JU 



^ i/n £j-*^ 






t/wjJI AjojI Jj-^iJI eJJb iOPj i^JI Jj-^i j* !^Lai Jii JjL* 
o!>UlLJI ^ orUI ASO .lyr ^ o-*^ 1 0* *W ^JJ- S ^^ 



J-* or^J A-^xJa- 



l/ 









. LfejJu^a^ 




^-yjij v >jtj oi^ij a^^jij ju^ijo&^Jij *ij>»j j^j JJ-i :</> ^ ^c-u JI ( r ^ 



n 
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f * 



^ J* u*J jb u* djtej 4 SjLJI ** J +>d\ J ^ jS\ 1^1 



S^j 4 <^U ^ ijT JU oMf I j^UL a,^ ^1 J^ Sj LJl 



S^iJ JojU, ^^1 v ^ Sy <$1 iLtf ^>!)U JL^L- (^ JT 

ji* t *^ jr jp jjuui jwj -ui>w- j»i ni 4JU, m u jc~\ 

• (T) <(sWl >„>Jl ^a» JJJS U ^LU fjf. um ^ J > : JU; 






j»J> . r u jjuJi j*ii v ^ iu- ',/j j^-i j>^jJJ (.uh a j» ^.) >i (o 

.(rA/rn)^ (r) 
. s-*» jb . J» ( rv/\ o ) ^yOJ j\ji\ f is^-Si ^u-ij rno ^ J\jV\ ^.j. j^ ( r ) 



rr 
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.JS^JI 



«• t «• 



.11 



j,l tfjJJl > U b i : Jli flfc ^Jl d-oJ- ^jNI J, LP JjA 

* 

J}*- u-JbJJ l^tf :JIS i-U-l aJj-jj <i)l :Ci5 « cr — *JJ* 



'•** c**^ JJ^J l U^j»" u^'J 1 1**!*- Jk-j d-»- oUJI fj> 

. (r) ott Jj p 

jij t Ljb j^Ji lijj? ^jSii oi ^/j ^ j>^i j^i oij 



. g^ijJI jjidl l»:ljja o* W»yi J'*»* ^J * W=>-i *>* Yf J> 



rr 
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uO^J £■ 







u 
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\Z\£z*2Xr>teS 




£kJb II* j otf^kU ^SLJ L^kwj Ujl^j Ujl. ; l 4 k..„., ^y^i 
^~*JI J ^jljll >AJI f U>l JIS oij c^SlI ^ ^ ^jIcj N 

ft^^iJt C~*oj c Jawi cSj*olj LfLw l_po UU- jl»j La &~x, 



(r) 



(( 



i u^ 1 

c 



U^ \f i^jjl ^u*j . (0 \^j jj* UU; j^ ^1 j^ij 
J*£ (£^J t J^SJI S^jo^ ^aj -UJI "La^j jt> ^y\H\ ^-U> 

IjM-a ^ UI JfcJI j^ U.ljl 4W^JLI ^jSlI oJUb JI o^i 



. *iJl Jt>«-w- 



ir 




•r 



HOTc, 



«JUJ..U 



.(r./v*)oi*jUi O) 
• ( tA/r> ) fW >*u ^ji ^wUi p\j ( T ) 

tv* ju, ( r . t/t • ) ^WjiU ui>ai f is^Si ^ifi ^ij ( i ) 



ro 
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"<ZjA ^ty&^^gi^'&z 









c^^>\ji\ J5L.J ^ ^1 jTyUI 4^ jj^l U oUJJI oJub ^ 

: JbJ Jy J Al, jlsLI 
U Aktifi UJU-j t jpJLU dUUJI J pfjji LJb- UI U «Jj^ 

oj&\ J-jt ^Jl aj!>UaJI S^l <AiUI oljLJI Jl- o^UI villiJI 




lOb^ii jJUj j/sii i^l (rr/>o) ^yUi ^- ^ ^i ^u ^i jfl .(n/n) ^ O ) 
.ijji\ j~i w-b* JjO* ^u ^1 4, Jli ^a» ^-u u», t j^ji^ (> ui Ji. jji ^ ^ 



n 
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cJ^'jl^JP& 



U j *UjuUI I4J JIS ^Jl AjTyUI uL'^I Jl v^UI u a^ Jb 



. ^JUJI uJlfl j- l«J jfcJI 5^1 v^ ^ ^-C-^" 
-UJI 5j^i -UI JUJLI gJu d j* Sui t p£Jl uT^l J ^jJIj j/Ul 

cilis^l j^ ^Jw tAij^JI «J j C^l i^JJI «.r-J' J^Jb j^»^ 1 
^ ^-LJI Oj5J jJI UJaUl a-JUJI aS\J}\ OljlTiH ^j l^ iStiUJI 

u)lT ^JJI Ju*JI J-iuJLI Jl Sju« SjLtl Ojli» JUjS^I t^l o j^ 
jUl*Ji lil j y : JUJ JIS <u (J^pJJi jlju IjwaP o^jaJ' JijZ j^f J 

Ub^j A-jjvaJ» OLJj^iJLIj OljLJIj OljlkiJlj OlyiyL 




W! J>>. * f t j& iji*W+^j\ j\ J,t>l ^ : J#l j* jUJlj ( l/Al ) ,,,** ( V ) 



rv 
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iLjL-2* Oljw>L*Jli 






j~JA.\Uk±\ J/tfl^iL 



J* L*-* Lj>jA*- jj^Tj 4^-L.Ji J* Lu* ^ .(JUJI ^^ui 



I^UI J j^SlIj c bjl UI olL^UJlj o*-JU J ^S(l : jii 
: ^ jljjl >uUI ^i ^ «jjj-ai JIS . aS^>UI UI oUjUJIj 



^JUI joS iJ^U J* l^-jj 4 .LAI <~*± JUJj ^U^ jii ^i 

jJu ui^j Uj ( no/r . ) ^ji^Ji >aj ^i ^w^ji .^ 

IfLUb ui**u .^j CJ y ^j J^Jl a*^ iitlsLI o>l oljJILJU 



. Si^u lu* ^ ui djwj ^ir s^jdi 



0*.l Jk j>cJj (^JJ ^Ui^j t iyUi- :ii> t «£*ll :C.*-jU .(V^/VV) 0*->l (\) 



4jU 

jin j\ Kftii sijfi ouui t jwj, ^1 ^ j^ j_p- ^j^, :0 iijUj^ (m/n) 

• '^yj \*J> ■ 'b* i' ' jj* * «•»■ «uji J! ^yi 



rA 
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OljJiyi oJut CJIT ojj t l^^ai uUd ^jUdll i5UI I4JL1C-J 

«^j t Ir^j»- ciB^ ^jlJ.1 o>I OI^ILJU jJi ^JU ei^j 

j ^-c* J* j *>fi J* U^"j cijytJli ^ dUJu i^Li .ui jj 

iJjjJl ojuy U jU-^ i^wJdl olSUlj JuSlI Jpj v>' 0^ 



li> oU^jvJIj JJUUlj eJl^JI ^ SjU.1 l«J^* Jjuj 4 ijUil 



•* W*Jj ^c J* £* <*' c~* Mj if* /w ^ *;i 



• \* W L> \ys-Wj vJ^Jl j o>^j tcr -Ul 



ji ^y ^ Uop ( ^Up d-w ol J* j^UJI >* Ji^ : JU; JIS 



4^*41 OL*l>Jlj t *UWl <u j^^ai- <>j^l C^ j^ v 1 -^ 1 



.(no/T) f u;Si (r) 



r* 
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. \j£Ajj*jAMi Afy*\ Jj^alil I4JU j+j j^\ Jj ^j^l J 



» 



UU! t«J* jj^li ^1 l^JUl ^j cC-Jjlj l*i>j ^> O^i 

. w ^Siu ^ <i jlr ijl^ uu~j ijV J Su u/i 



JLjJJI J^LaJIj . (t) a,jJJI J.U2JI J* 4*1*13 ^ Jjj L"MI »ju» 




. \A^^U( (T) 
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i&\Lfi\\$\&h&£&->- 



r^- 






lil jL^I SL- J jjSl <Ij^I j* jOSJI <*^> jiSU S^' 



.SU-I J *£y~j *i»LiJ <>• L-U I* j» 



I 



. (,) ^ Jlju 0^- «>• Vc*^ Oj*J*iJ y : J^> Jl* 




(or/u)L- O) 



i\ 
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-.3;Jtivo£<^ 












* 



. (T) 4*M 

Atoms OljJJI jl o^UI ui.V^I Uji^ UU IJut c-J JlSj 
OUjy^JMlj Protons oLJ^JjjJI ^ l^ jj\ jjtf* ^ 0j £j 
4-rffll &KAJI o*^ CUjJjjjIIj Neutrons OUjjJjjJlj Electrons 
fe Ne fl ative iL-j^SJI JU^iJI JLJU oUjjSM ^53, Positive 
{& 6jl>Jl 4-*^ (> J-^ IJUfcj . Neutral i^JSjl <bUx, OUj^^JI 



.(r/u) L. (\) 



4* 
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<y l«J Lsjij > : JUJ JIS . o^jJJ v ilfl ^j vj-W -f* OiJ^ 

Olji JUl^j Uranium fj-Jljj-J Olji Jl L-Jp uJ oSj 
l^ jikJ ^ Uli l^ ^il Jl Ij^Jj JUiJ Radium fjolj» 



•• 1 • _ A 



.oIpUA^I oJub Jp UJtT C*Uj* oli jjj ^>NI ^ U& 




Juil .*_; aUWIj Beta Rays l^ 4a£I 



UJI, Alpha Rays U)! S*AI ^— J JjSl» 4*MM ( T ) 

. Gamma Rays UU- 



tr 
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^«ifci^&Jt 



ISI jj^il f U*Jlj >fl ^ LUJl oUJaJl J Sjl>l irji olJ *jlpj 

. (^ jdl S jum *U*»-I J^>o jj ol~-*MI jV^'j 3j*\ ^* 

^Ji O* J 4 f ^-^ • J**"* £>** *d-Hs O' J»l ^ji (>*i ^ : J^ JIS 

. 0) ^ *1<mJI J «Wl; UIS" t U-^s- Iw «jJUo J** *Laj 01 



jl Ml U~£* jl IJuL* 4** J^ 1 U l $ r <aJI ^ iL ^JJI yb r-^'j 

^1 <JUI jSULM oJub . (T) diJS J* jjuu .-Jj •IpJI J &** 




.(uo/D,u™ (O 



11 
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.|j ij»j jup-Ij JIjuj^I 3 WS:> ^.„«.t.U J/jJLu* j-ijjj-^ 0^ 



■bil'j cio^'j c-a-^JI £>-^ \*jJj*J iU~*-i Uji Y"\0,YiYT W 



•£^ 



'j 



ju sjJLi ^j /u^ roi,riv»"w <y <jj^ ^-^ :LJI u ' 

Oj^j JJL3 Juj Uji > • ,AV0 > i ^ ^j^aJ'j < ™. *.. * . l l fc-J' ^ Jj^'j 



tLji; 3L- > jl t Uji rOA,AV^W ojSs 3j3 fc~ TT JS* J 
S2U ^^1 jj&j iOlji- *i^ Ju>" ^ ^U JT ol» diJi J*j 



: JU; aJjS J J*£Ji J» i JUSJ • v J jr >J« oi^Ji W! Jr- ^ 

<jijj> : jis ajIt ^ j- . t- js- f j 4^-^ ^ ^ J ^ ^ 



^ /Ubi Nj ijjfi c-J ^i .^ :J« f .iiM-K ^ J 



.yjj^i WO^j >Ti l y» 



10 
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. 0) fluJ Ijibjlj <£l-^ cJ>i 



.{WU^UiJi^rjUidiif 




j*i«i . ci^ ( > or/i o ) ^ jjjj oui ^ m %/ ** s *&'* ol^ 1 v--> *-* >' ( i ) 



H 
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SU •IpJI ^ UjjLi ^JI^J C LJI ULjlj^ : JU" JIS .Aijydl 
JUJ Jli . (T) A^ili Uj^ *£%» ^ , -il^J » : S JL-p ^1 JIS 



.. i?i i* 



1 'M J^ ^J *•** ^ «^ c L -^ J--« ^ -^ -W 

i^ji jr ^ «u l*->U .m <u u jli c— jju „ul, Siul* Lu- 



jkll j*J <*j6 f UI f\ i «U»»j t£JU '^ ^U«j ; 

. (l) JUNI -> I y*l l^L-^lj *j£ 




.._.U_JI 

c— Jji irn^oljtt vo**-*'" J JUi Jj c* ^i t^ j.1 ^fl ij^ ^i jy u» ( T ) 



.(ov/v)uii>Si (r) 
(rw/i) VJiywJi (i) 



tv 
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i^J!CW« #& 



A» 



«fai Sjo* ^ >:>u i^j^i ss^u, ji^ij jjui c tj j/u, ^jji 

o^*j it>j£JI IJub o>- SjJlaJI oJlaj t U*. SyL, JUJj <uUw. 



aJUw- AjjjuL SJ^^. 5«L- 41 o- , CJl£i OLJ^I a^JUI i^JJl 



a_j±*ji «^ Ljjjjai <jut j_^ a^j y j j , r ji jjjji jbj, 



. a*JJI u*bj ^pU* ^ l^ jLJ^J ^j^J 41 i^j 

I * * « 

tK <J! fi'J 1 J* i0.>**~; 5UI .Ui, ^jt j,!.^, ^, ^ ^l^j, 

jx j^jL di > -ui ^ ouui rji jj io,^ jUJ , ^ 4jbl 

( >^J J^J JJ» ^ J~ A^ ^ t0jj ^; ^i ^ 0yS _. 

:^l fl jub ^iJ J ^j\J\ J>J i }\ -UNI J_^L 

J* OLSl* oU^ jl^Jlj JJUI 01 J* V^l oJ^ JU; 41 aJ 



^J * *J| £>S L- J~**^J u* 01 J! J*** LJ jJI J *^l oSl «. 0U3J1 



Ui4 ^ *i t JJJb O^LJIj a^I ^ jUJl ^ ^y jjji «j ^_ 



Mdi o* j'jfc-*i j* Jj^-Jij tgb&e M ^JJyijJi yt ju^ji .(vr - v^/TA) ^ «J' ( > ) 



IA 
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JjUU o^J jijij olliJ £jjj j^JI JUtfj ^ 41 jJU- juU 

ii.1^- ^ \mjsp 3 jUjij .ijiij ^ji^ ^jaij cr ^ji J j i < ji j 

jl jj**^)! Ojjit Js£-I ^Jj (O^LfU 4jUw. *Ljaij 4i)l 4>»j UjJLA» 

. (r) iU&u jAiU i**J 4 SUI c^>^lj 0£)l |»Ui; /u ^1 



jy-i ^sj t Li v o>u oi ^ (o>ui) ^ ojLlji jjj 

jjU^ OjUJI ( *«Jdu ^j t >^l J U Juu o» o>j ^-jiai 






*(u/ro)^i^jiji>yi 

. ( r/nv ) dwu 
. ( r/n ) uUi g\*j ( rvt 4 rvr/r ) jjfcL, ^"jl vyJ' oU jn\ 

. ( r • A/ > A ) uTjiJI f IS^ ^.Iflj ( Y SA/A ) oL* U £t-l j 

.(r.V^Aj^jJJijii;! 



r) 
r) 
t) 
0) 
i) 
v) 



i^ 
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• (T) i j'-^ «-^ \$i JSj ^ : Uul Jl5j 

0^- *+j6j JUJj *ik- 41 uli U J* U.^1 ol/^l ^jjj 
JJJI <d J*hJ <j^j a^Ij Jl tiL^ ol>Jll AJlS^Ut ^ a} J** 
cH'j ur^'j ^j^U aJ jl^JI J«* ^oT 4 ijj^j <^\ J3 



.i»LiJlj 



J OLiU* (r) JLuJIj t Ij, jl. jl^Jlj Su. JJJI 6UJI ^lj lili 



c * 



. 4**il I^S*Lij IpjL^ 



'l>**-* 4l)l ,Lii-» 



• •n» 



p^UJlj ^ j^Ij ^Ul j.5^1 *!>Ulj 5!>UJI 



L»wl » :g^l lil Jji f^Ulj S^UJI <uU OIT . Lu* -jklA^lj 
W 0& -^^.J Li (!>L,?lj Cj 41 c^j «d dlUI ^Ij 
^ij L-J i : ^%Jlj S5UJI 4JU jyb OlT *UI Jj . (0) i Sf^-jj 
<Jj t dlUI -d 4 «J Sijt M oji^j 41 Ml <JI M 4 juJ-Ij t 4 ^JLUI 

xufl oo* j u i> duLi VJ ijLJ i .^ jr jp ^ t j^i 



.(o/ir) j*jii (r) 
.j^jJtUi^uuji (r) 
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ijp\ »— »j (, Ujju U j*j aJLJJI o Jla ^ /^ JJU ijpij Ujlm L* j^-j 
^> £ Jj ck *5VJ-« ^^ J* «J W ^ V** 61 



^1 iij-JI i. I oi- 1 j AiJUL ^S^iJI <,loi^ jUl ^^..J 6jS^I 




(Tvrs) c? »«Ji^ ) L-. f u>ui JJ (O 



o> 
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&&^\'&&s&\ 







. (T) doJL pSL^ dJUar Uj^ j^ oLJI ^l>L 






. aJjS^U ftl^j! ^ J| jculj 4 4&U *w"Ij tGjji cju ,>j 



'j*^ 1 4>* 0*jWj o^>l 4>- fckJlj iikJl ^ 6LJ>II c l>l 



.(H/T.) fJ JI (O 

.(n/u)^ J aJaT J a f isi.Sf c ,u.i (r) 

•UI v^-'j ^OUyie a^-^l Jl £>i j* jJI ,>, *]ii- JT J <;i jU*"j|U ^oJ-l jl» SiJS (r) 
OLJI ,y viUaf SfLit jSUp jl Olj* J JUJ ,£* ^ JULI v oj ** y jSji ^>T ^ 
J? ^ Ofj»l>u Catabolltm f jdl SJU*j Anabolltm .LJI «JL* ol» ^ JT jJU» j\ O'**- ji 

.(H/rOfij» (t) 
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AJj <.*Js- jj*l j* j 4 0JLJU i jisU IjU; ^jjl J*J^> : JUJ JIS 



oUjJI ^a <jLu oJla oSl aJIjcjI ja jJ\ 3 Jf-I ^Nl SjUI 

^ «uU ^Jb yt>j ^1 <uU o>*l >*J ^S- <i)' ,a^j oJu-P jjI JIS 

. (T) j^f $\ jS\ di JUL 






(r): 



Televlsion And jjJuaJIj Oji>JbdJ ojlSob ^jJ-l JUJI ol^ tyj 
Jul *LiSn elft Jl jla^cS t <>.aS.L! jSl Lyu LJa*u j^i Video 



.(rv/r.)^' (O 
JU» iV \>Ji 4 J*m ^ .^ij Siiij ^ (r>/^t) ^>aj olyUi r is^Sf g.ifi ^ (t) 

.( U/T> ) 4 >U OUI ^l* ^ jUi ^ IpUU LAj ( H\/V) uU- 4>S Wl j*JI ^ 

.(TT/U)^ J iU0T>U' f l^S c .U.I cr l J (T) 



k 
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>• ck j—« >• J» s*~ c-wl j, ^^ ^i ju ^ 



JSU oi ^o, jUkll J lyu ^jjl ^Ul Jy * j^jL-l 01 










O IA 
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^Uw. 4 i uL* J *bSl o* i^ 1 V 1 -*- J f^ 1 «-JUdS 
di jU- ^ 4*£>dl *j[AjA JC & j *J$ oTyUI £>o* oij .. JbJj 

jU »jj J^UI J Jbu 4Jja3 ( jl^Ji ) 1*1- 1 61** o jlm « > jJi » US' 



0) 



i U^ r U SJlij JU £- ^ U>-> 



dUi (bj Sfctf f U«J J£ 1 j*i^ i^J» SjUS" J 4Jy ^JUJ^j 

. (T) ^^ ISI ^Ul SjUT 



^ w> 1 



:.JUJ 4jyj . (r) ^JjJL*; If 41- OJlT &jj x* U^ o»j^ :<JbJ 

Jlybl JU,j J 4jli J^ Jj.1 J^ j? (i) ^OjJl~- bf 41- o»J» 



.(v/-u)su>i (>) 
.(aVo).sjJui (r) 

.(tV/TTjpH (r) 

.(o/rr)»jk^Jt (t) 
Uom u j rr^-» *Ji*Jiju* J* iU-Si ^>i «i j>uju ^jSij oi^-Ji c.jSX J (0) 



00 



http://kotob.has.it 



• (>) i\iJ *^J W» *Jjt fr! %* »j^ jw^li 

^UJI ^&j ^ JUl ojUJu 61T ^ J^ : JU; <dy J SJL^JI 

Jis t ot~. ji^lj uu ^isi^ juuji oi ^ W Jytfi i Jub «• * 

. (T) hj£l\ 



\j JJi lf^** J* {j2j N Lj^w» J £jOiu 



«UL ^^j Lujl Equatorial Line *l>u-^l Ja>. .u* .^Jl iJL, 

^>fl UoaJIj 4^1 cJoaJI jup a^J 4JJ \ik+ij j\r l*UJ 

u; f & ca^ r lSii oli 4»iJi jpj 4 >jSii r u & Iji Uj l 



«jUoJI SjjJ vl^jUi 4 v^^ J! 



«J> £L, c/oJi tf jji viUi 4 Jijvj K55UI u*-; ^i r*?i\j~ . (o * i/v. ) CJ W» (O 

• ( TAT/U ) ^yJI J ^U ^M j>. J_^JI lju»j 4 jUl ^ .jl* ojjfcw (f t- oUI ,*-»> 

4 J^^^^'^^^^'j^f^uijj^uJi^juii^i i jl* j>i u : ftfc *i jj (t) 



01 
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sh%\ y »p 



ja Ijt JS" jj&Jj ioIj^JLI u3jJI ^. jj£JI »UuJI 6jSo 

Hydrogen Gas C^>-jjJuMI jl* W^*-d fJ^' «<^»j t*j^»JI &&* 



JJJi ^p <•>*>«* t/**^ 1 W***; a* ^LJ>*- «Jtfl&Sj law.AU t£JJI H 



^IjULI JLjU >jx^. Jl-jaJI j^l .USuJI J oliUU «JlJj 






^ ojir JaJU-j r ^i ^ ^ jl^ v aut ^> o! jj 



. JybULI ».> fljt juaJI »UuJI IJut ja Olj^Jll iJucJ ^ 



• • 



^ Vj il Jl cJ Jij 1 1^ lfefctf.1 U* rJ >JI Abui u**, 
*kL *j-*JI jl ^1 4 aJj-^ oly— «jl jIjlax Lr *JtJI ^ Ji*-i UJI 



JL*S j>^jJlj tfX*JI ^JJJI Jl* U* jj^oil >J^lj Ol^l i-O «-Ij ( > ) 



OY 
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• V o*L> OjJ- OiA*J «^ j.**; U^ 4iULI 



t * 



aji j^ i j\ 4 u^ juJI jljjlUI j^uJI 6 A» Jui i^jMI 

H-' -*•*« i^sJ' oi» <u^ j* liij ^i ^ji j» |,r 4 Liu. 



■>**J j«Ll Jlojlj , UI jUui a. Aiil vJ 



r^ 1 



#1 Jli ^tptt» o^U; 

(T) V>H J f j**» J«L- *ljl : Jli oJU* U 



^r'u r *Ji Coj, < r ^JI ^ ^i *> JUJ «Jy J 



UI 






(r) ^ iir ^i 



Cf 1 -^ H 1 •-**" l5 A> M***! j^l <>~ J»j 



.(V0/M)Wiyi (O 

.(uv/rv)^>uoy^ J uju,u J (rTr/<v) J? -^^ tf u J ai C!! .i J ( T ) 

.(UVV/TY)^^!!^!**;^^^ ( r ) 



OA 
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O) 



fj*x 






J Julj 4jj^ fc- JUI v • y>±> >>*? tey*i Olj^JH vj^'j 



t S jLJI ^ Ijfll j, ipy? o^U ^ ^1 Jp <^>* 5;UI J,> o» 



4iuL JT aTjjJLI iliUJI olS^U *--,= j>W ^.iJt jj&l u! 



. Ijl». dJLJi ^usdi 4 IfuJ 5j>^ £l>U oo* 5Ji* Jp JJi 



ju*JI »UuJI Ijl* iUjI jJuJ S^jJ-I Olji^lj ^U! M^j 
. i^ill ^Ull j 1*1*11 dlL" ; >>** o- aa^i Uj J**Jtl ^1 jUl 







o*, 
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J <^T^\> l>£=& H 



W 



I fc«te%JI 



w J *^i i .y i ^ 4j .,w e 



ii* oij 1^1 *uijij 0^1 ^lji ou y^ai ibSfi ^j 

^w aJU- S^U Ijj^a; ^ aji ^«b ^i~. £LJI J Jj&\ ^^^1 



• -* (t) *r . ^11 .. 



4 * tf \ f» • 






.(1Y/O>)oljljjl (i) 

kV J! J~ d *^i sjuli ijjiw ^ m jjjjj 4( ^ «j^,, oUU1 ^ ^ (r) 

!<o>^ (/ .5i->i J biai.j,.wui.j.( tfJ ^ r ^i) 4;l:S -^ (T) 
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J* Y,* ♦ .,.♦♦ ja j£\ Jl eipLtfi iOJI II* ^j tf j^JI <y 

i£j_ilj . Normal Telescope LoL* Uj_£*JJ J_«jC*J J*>- f ^T^ 1 



* ft 



: Uajl Jji i? 
4 U> j^a^ M yi'IjS' aJ Sj>Cj» W J^-i jj£JI *UiUI o\ 



. *ljAl (J i2)j>Cjj jwo jUul 



Jl Cu^i! t(-r *dl fUJt J jlJJl olji Jifi J* L-U <JI>^I 
AJUI J *JI^I ^j JjSlI J *i\j\\ Cfr j^ lijUJI £• Sj^vaJI ^JJI 
^^i* iiJL*j L* *.JL 3 fjji 4jj$\j jUJI Olji *^U? ol i i 









* * * 



^j-^JI jlj i *-3IjJI J— JLdL* «. .?■> Oj-^J 1 6i Uijl cJ jJj 



IfsAiu j* <Ljbj <pjw jlpLj 4Jj5^)I JLSUAJi *L*>-Nlj »lj»>Nlj 



"U 
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.«>JI 



Ma £,*. J3 jUwiJl OuJJ j^l IJUb j^j «i c JUJl J*u J>dJ 



.4L.0, 



j*-> ' j 1 ^ 1 J* <^ jl vfft UI ju 4j£JI oL-ljjJlj U-^J^J-lj 

i* £>ai ouai ^ i|ju jl j^uii ^ j, j^jai ^ uiij-vi 

U* 4~*jJl 5>JI oJUb o"\ 4S USf i^iywuilj-^lj JakAil >b IjL^i 



v^ji jik; ^ £>£ ji ^ «ji ^i^ ^ j, i^jj j^ 



y jiUJI ^b ^j iU^^I aJpj ^^L tf >b tf jjl jyiiU 



. juLJI 



% $1 ® 



jj i jy.tiUl ^ 0,...,...,...,... J ijjjl IJub Lj^vL. 4^ 



( U i*> j*) f^ 1 oJla j* juw oJut l^J\j kJS g y J^ 



••c » •* 



J-T ^j olfl J-T j-. £_-^J iJ^I wcJl OU^I o JUbj 

l*4~ -Uj 4 jUjJI ja <*jj ^lio ^i tololi Ja^j ^i t ^JU- 
U lil oUtl JT J ^ ^ jj! j>l i»lkil <y £>uaU j^JL j^JLUl 

.4JiJLi 
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jyX\j . f UVr fc- >j*jU Copernicus 



o^J'.f *^~> a5j 



#tr *£j1flfcJt 



VSU 1^ Uu ^j'NI ^ JUJ r y>J» O» u-^jfJ^ J 15 •*•-> 







nr 
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<S£Sfis£5li#y 



\jj 



^j oi dUi ^ i^vj j** j l| ^ k- j^ ^ tUJI J 

,lfc cr"J >^« >V-U V^ l-> Uj£~- fcSAl ^Ls, J ^Ul 
JUI jlSL. c^£ uyy^ k- 5X^1 Sji^dl c.L V <jX- 61 

. X^i jX. r laii c^ OjJjC- xli jlLj 4 juil 



^ u^> u*J * »UiJI J ^ cioi" j! dliy ciUJu ^ JJJLJ 

. W*l oilfl S^ l«JI Ljj* J, l«* lj^ Lij^- 

J* js;l ^jji ^ 4jSf *4i^ ^ ^ 4jju ^ ^ juyi U, «y 



su u-b- ji^i, ^r, ^j., ^^ ^ jSflj 



•u 
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oL* v 15 ^ 1 f ' -V^ 1 fcM^ ftL ^ JI «i! U>\f &> .Ijll ibcjl ^y^L. 



U JT ju*i. ^ ^J S^^Jl ilojl 4j^u- j^Jci\ la* jl f 

. W> ^ JT J jU£ j^ Ijl,: 5jl>l *lojlj c l^i 



«JLU U>5 ^wi jlf ^/iM >5 jl ji la* ^ «ykJLJI Jpj 



^ A\W>jj±*i~± ^ huy i** g J^ Mjt o\ SS> Jp 



• oLJ^t J* ftj^JI AJUI o^wU <U Jaiw? j*j t <£>f' J"^' ^ MUj 



!i\iL4 ^^m^JI ***>■ Ji* jUai lfr«*>*>- <Ji*LiJ ^j^M O' j^J 



^/w**^^ 



?Ju (Jali JL«I Amj\ 0*j J* ^sA. Jj>- ^ly»' I**:** V-^^J 

lj J^ Jo*u> Jl <£>fl Jai^Jl frliJjl viiJi j^aOi^j t J;-» 4Sl<~i* 
^w*lj ji-^l *j>*>- Jl Ja-^ JUNI +>**- Ol 1^ t Ji?j A^lc^i* 



jJJi o^ U Jijj* Slc-J* jju^^u $jL\ *J*Jij ( \ ) 



no 
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Ui-^ 



.^>Sfiij.i 



^^SLJU ^jSlI >L* jtTl i^!>U <uU ^jjj IJlaj ti^jSlI -wl^LI 

jUj ciLJl Jl> JjJiaJI .^JaJI ^ i;jljJI oJLA C^JL*;l ^JU 



. Uli *U^ ^Ji\ ^Sj£ Jp SLLI 



°JJ^ >*J (I^n^j^I <y^^ f 1 *** 1 Sjstp jIjuj: u^I «uU 



.«J^.m^ jaji ^jii (r) 
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^ jNl <uU y> lf JtfaJi ^jSu ^V d>!>UJI olS' y J 

. j^l jj^l *UiJI ^ ojJuUI jl *3UJ1 (»l^r^ 



(>) 



c * 



A & A 



• (T) iojjr \^ £ <y ^ Mj> : ^ ^ J ^" J 15 

ajj^-o ^ ^JJlj . (t) ^.oaJj (»l^Jj <Sjw i*5^LI u'j^ ojjj» *^i 



^\J^J>H\ 3 JJL3LI 




t-*j*a^ V ^ O^ ^«JJ 1 -^^ C*-***^ f*^!^ 1 ( ^ ) 

• (>V^) ^ (T) 

.(v*r/u) /-1*=!' «>w» >ji (r) 



IV 
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op^w c^>^i v^ijsai j ,l^i 7j j{ ji ^ji jt^ji j\S\ 

„\ - . . ... 

i OjjAA ^1 OjX\3 pfrlTj AJlS^JLii 



-« 






.(rvr.)fjj» (\) 
-J J ^(T./u) SJt u J ai J (Tr/T>) t#Jf iji cr i J (r) 

.(io/rv),>Ji (r) 
.(iVn)j** (t) 



•\A 
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SjLi^J c^iyj £\ hj]cJ\ +&\ Jjl jir ^£JI oT^JI J*Jj 

jlS >T yi'^ ^ ijT 4--sy jljL, dtjb ji (T) lu ^jij 

doU» J* Al* ULLj IJub olTj t CJUf j c^siJj ^j'NL C^kJjl 



.** ?• <J b -^ J M ^jW v^ ±ji- "*^si jsu ji^i 



>**» M» * ■ 



J* Jr^ J*A* J>y J>\Al o& ^^' I.** c>> o'j "j*j« 

aJL. M ^yLlll Jl.jJ-1 jij t Atomic Radiation (^jJJl c-bti^b O^JJ ja 
jjJJ aJI>-I I^Iju J> U>i ijLi o> aJjl*. i J' A£jjSt\ 



J-UI Jl JULI J <U.U)I oJJI 5j^1 oJub JSj ij t J^ a*^ 



. f MOT t- f U ^ dUi ulS" (T) 



•n 
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*MHH""HHI 



J O-utl lift j t JUJUU OuJaJI aJU j cJLjSJl ja OjSo" 5>JI 







S? ^UJI Ji^N oij caTjJ^ Juali JUSU olS^ i;^ ^Tl^l 
j^tj Jp JuJpIj JTib dJLft 01 «(^LaL, yjjw-i jo^dl jbUI 

. (,) tf>Sii ^ri^i j *ir jji ^ aju aVj^ Jp ois^ 



oljJUdl A_^y J* ^^i ^tf ^ Jl^l CJ ^ ^ 
•f ^ ov ^ >>. i>- W J aJ v^o^ J IS^.L 4^11 ^«ijuijlj 

s^* ouir j*l i^ y \+\ j^_ a}^. s^u LuJ .ui* *l 



•^J i«>j^ tfjf I ui^UJI oLii J^ o»L>- S..5U, 4_liU 



c 
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I ISI 

e 

ijj Y1 ^ V j vi> ^-^ J* '-* 5 * 1 ■** ^ •^* JI *^J* ^ 



c .UaiJi o^Uj J^u; J* 1^.1 j l-jj J *\M Jte 



« c 



J «j^ 1 j l^ 1 ^ j* 5 ^ ^j CJLJii ' , Jl *^ & r ^ * 0A 



aJLJI ilj-^i jJlsa. *vJ-l II* j 4 *UoaJI J J^sf c^> ^ j^ 






« * « 



^y aJj4j* j^UI J S^-T ^^ap ^La jl ytj ^y J^x» *ll2*l 



^Ji\j *-Ji Olj^-JI aJ £~Jf : «JUJ *Jy J| t£>-l »/ i^ 



(T) 4 



>*e (>*-> 



Pan» «ul^j-i 01; » **V i£jL> J^S .( > «V i- ^jU > > J j^> y.jV J >■** JjJ ( > ) 

. «american 

. ,_> ^ d- JJ-I ,U, «i)l (T) 



■v\ 
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vTIj&i ^i ^ s^jJij ^i J\ j* »| c juji »iJT cjllji jij 



• -e& -e* t>* «^ £* j*i i^*j 4 SUJU 4--L4J o.i^j s,.** 

^jSJI ^> ^^| j sui ij9rJ ^ ^ ^ Jirj 



Jti\ Up Jjp J\Jj | jU l, j,^ -y., oUjJLa j^ ^ 



.dJUJu 



Complex chains Soa~ 5J^> J-!*-, o ULU Olji lb.ux- oL£> 

• **.*•- J^V J- *UI ^ J vj a; ^j ^lj ^ 

OL*-ji J-^wJ 4_^ ^ *^LS> Silicons U,! OU^SUJIj 

• v^ 1 ^ 1 •** J* jijJ-i >j*x jsuui ^iji ^jj ^ji 




YT 
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JJ» 



' 4 > 




«UJI ^l J^ J^ > UU U*. J^a; vSl -^jSll ^ 
ILJ-I Ljjw jjj_j Mj ^j^l jjj-J 0' t J^_i*H ^p j-^j 4 UJj 

jl^" 01 JJUi Jj» oSf i^ljjJI 0) ^S(lj tol^ljl 
4 l^Pj«< jj-jLj <j^j^M a* jj^j VI* **-AsLl _^p Jp IJlaj 4JLJ-I 
^ Ijjfci cHJJu ^j^ lil ^Ul ^ j, *lk~Jlj *^jjl j&j 

•(•4» J I* 
J. lJ —*j iSjl^U- L+ r d JLJ. I tfjJj^ :JU; JLi 



vjUu s»jw »u»ji w^ uir uji i.>m ju »^1 «.^ j*, . uj ji 4 j^jS\ ^ 

{£>&* iSjS* 01 i^\*J\ j* j) : JUtf *Jyu JUjt Ujj 4 iiilj .-SjuI^ .(AA/VY) J-JI (T) 

.( >0 . U/T- ) «f jjUj(TIY/\T) ^yU» i^l^ j*,t >u >> 



vr 
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Xfr? -^ O' i^'jj (j^j*^' J l^U?-j^> : JIS j 
t JLfl *lyl JUJj <UU_ jJ.1 jw iJUIj i^JUJI ^jJI JuU J 3 



• (0) { V Vrf'>J ' W' ^^ ^J >rf *•**■ Jy- 1 <yjfy 



: CP -0) I ^j <£ jl^l >uUI ^ UNI J^L, 
«j jljjl : JJ jli 4 5LJJI j! SkiU ^j 5 J^j 4 oibr ^ : *af lj 
Ojfc jl l^^-t : ^j J*^ ^ J>u ? U^juJ U ^ JULI ^j^ 

JIS 4 JLfl ja jUj UjiJiS; eiWJ ojSj «jl : U-JL* 4cJL^!>U 



.Oo/u)J»di (>) 
. (r\/r \) .uSii (r) 
.(viVva)'ui (r) 

(tlT/O^^lj^i; (t) 

.(rv/ro)>u (o) 



VI 
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AiJaJJI 






\^Juu 



tfl 




••n • cr>' ^ ^ ^ J * r •*-* ^^ (T,/n) ^ ,J " -^ **" f**" 0) 



YO 
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:j*UJI JIS 






u** 



^uSfi jjSi aj^i, SjyJ i )Jub j J ^^ JU;j ^^ 



u^tuJ 



*f*JI ^ J ttJi UA* JUj* J ULiiU oii 4*1 ^ .> 
* ^r^< c-iljull J.T, ^^LJl aj^jSSj oL-JVI jJU. 



• ' T J^J \^ J*" J* _>*j 



(^T/l) f U^I (O 



V"\ 
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.W^IJLi^j* Ujl*s* 



oUjj oLp o^jij jUoj a3U-- -i) i <-y ^oJi jsuji jy^ 1 



. (T) {iJtfSlj jUAlj ^-Jl ^ J~-j^ : W JU;-Jli 




.<VA/n)>^ (O 

. ( VfT ) i J«!»-JI (T) 



YY 
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'^y^i\:^O^^y 




• • 



*j-iJ^r v^Lr-*J ^V* ,i* ul^l a£U' 



„C-Jl jOJl Jl *ill ^UJI ju,- pjj Biologists Uj-r^j-JI 



j^' ^! <^ A ^ Nj ^> J ib ^. Uj^ : JU; JIS 

jTi fUi U JUJ 4JI : ^UJI JIS , :^jljl ^iJi .u>l J^i 
L,^ <J^L «^ ULI JL t jj^j jl Jl Ciyorji f+\ Jj 3 jUSJl 
j^i J i^\ r i Ml a^U* ^_ ^U Mj ^jSlI J ib <>. 

. (T) B pJl^JI j^ J J^,U LajI ^i 




.(rA/T) r u;^i (\) 

ji lf .UI j p-" l^Sl 4 ^IIT ^ ji .UI J v ju- Iri i* o* ^ b ^ ^* «J' ■»«- N 



VA 
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o\4llW^4#H 






. J^iiSlIj c J^^iilj J-^UJI l*J ^j *IJJJIj ijdlj .I>Ij *IU 
J^UiJI Sijjur *U^I oLf I j 4 ^Ij^LI rj^b 4 0y"LJI oJu» Jj 
UpJIj J^JIj Vj J.lj fc*jj« L'^ <> t ^ JI ** * ^ J 



* 6 »" 



t» ( •» t» » 



ois">i ji ^«^ JiiJ J* ** i>j Uj*-Ij t jidi jjj* ^ tji^jai .(^/"0 f u;Sii (t) 
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^1 Nj t iuJJI J^ J ^ ^^ ^ ^-lj, -^^ 

ui *u mi ^ ji^ llub- Ujjj ijj^i jutum oJl* i^j ^ ,ju 

*Ulj 5>Jtl u&i; jjl iUUJI olillj t 5 J>!H ll J U5J| J, j^ 

.SULlj 
^1 4-Uf I oLJI jLjbLJtjc oL~J)!l fttu^i jjjb, 
•UI Jjjj 01 nJ* ial^j <J ic ^ t4 JU ijj.1 olij J «cJjj^ 

j± U~* l*ij> 4.1AJ ^ ^Jl J* ^ ouui ^^\ 3 
Sll* ^b" M .uliil ol* j! 4 J>v ai ^jUI jJUU s jJL 5 j* jj^ 
• <~*j3j Jl~"j ^Uw- aJjoL ^Ij JUNI ^ ^UJI ji ^ 

U-* >Utf iyUI JjJaSlIj UbUI O^ljJlj OLJI oLMI oJut ol 

*«s» ^>ai c ^jji jtui .1^1 ^ ^jb.u.1 .i^i ^j-j 
ojiy J ^i oui JJ3 jupi ^ m ^ t ^^ IJub ^ 



J 0^-TjSfi J .u, o U J '\jyS '\jj> <J jli i^JJI J oljUJI 



JWI ^J!>UI :U~dl cJITj Cjj^TjSfl Jjuc ^ .^ 6 ^j, 



(ovr/ujoui^u. (>) 
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. Oxygen is necessary for Metabolic Processes . * jJ^Ldlj 

j^lj C^wTj^l *Ua*U uUI ^j tO^j&l Jl^TjI jtt L.L^I 

.OULJI ikJjj o^j^JI JLw^jl 






.t-Li^JI iljiiilj tciUJ-l i>-jij 



. I,: jlj»- pkjj t U^ljJI fcj^J^I cjukb a^aJ J. c^J uUI 
^ £ l», r »^ -u i^U- oIm; rj -y oUUI ^ uU JS-j 



. Xerophyte Plants ijuij^^JI oULJL Jujl^^oJl OULJI ^*~Jj 



A\ 
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U l*L* U ^JJ\ u^et ^j^T JS^t l^. o&i £->■ U~ lf*« 

4-JaAJ UjIj^ fcU^ ijjl^wvftJI oULJI oJla Jljjl 5^ jUr ^ 



V* y J** **?* h** oU M» **y ^V oJufc <>~ J 



OU J ^ 4 ^dl ^ ^ jy ^ oUI J^u ol^SlI Juu Jj 

a, Wi >l J ^-j SjLU oj-j j> oUU' <>~ f a 

JU J Ji*tf »Aaj oUI a* Jl ^^JtJI Sjl^ J^j oj> Jj^i 



_«b .U,JI Ja-AJI S JuJtdl a^I^I .I^SlI o Ju> J S^l ij. j3 



aiJj J*' J! C^> U* J» J^ WLttJj l^ljji J j>i)l 



Cr 11 *^ ^ ^ SiU j'>! ^1 JUM J-* •** di <t}^ 



jv.^d-jJ.ifWijjii^ij (o 



Ar 



http://kotob.has.it 



• -M 1 £ l - J*- l^ * LS ' L - ^^ J^-j * uu " 

4 L~J -jjJ-I S^ jjJwi jUi 1^1 Ia.1 oULJI o Jub ^Las- ja 



*UI jp lisi Sjlou oU-L~« Jl jaij t r ocJj jjoJ-I oJL» £>& IrS" 
SjiiJI olSjSf a3IjS»-Ij »111 jlj^l J^i ,>• IJubj lf^-L- *~^ j>. 

^ s^ uUi" oUj^t jil^ji oUj ^/yji ^ oi ^->j^ij 

.a5IjjI J jUaJi \^y&j aJI^I aSj- J ^j^\ odi l^juit *UI 
o/; Oli J ^yA ji Ju ^ jlT ylf I ojJip j^ >i «ji 0L1U 



u lii ^ ^yDir sjU- u>i>1 ojSj u ouui «i* ^j 

.o*l~l vliy i>lT CJlT OljJ-l l**Jb! 



. 1>j «-j ^ g c^-j bj di;Uw. 



S ft & 



Ar 
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• (T) icr^y f* jB'» ul*" L- j l"N dUS J o» 
• (r) i^ &rjj ifi >- Ol^l JT ^j > • Uj JB, 

. (l) ^uj^j; pflW ^-jj UU- .^ JT ^ j )► : JIS j 



•• • r 






*♦ 

ouij (0) 4 j-^ oUaJl^- ^ jr ui ^ : juj jis 



l^i 4 4py J*. AkiUJllj -uj^ jlj^u-lj t 4p^ »ULU J* jL^ 



qf i Jl l^lCi j* jjjjl oIa jlfiiJI Jp apLj jJIj^JI oJubj 4 jlJIjJ 



* * • t • 



.(lo/or)^! (O 

.(-\Y/W).lj-?I (r) 

.(r/>r) o*^ (r) 

<s**j h<* j 5 -*» «f' :(r-w/i) .^-i; J _ «iii o-j _ ^ ,yi jyu .(iVot) >ui (o) 
u* j»j t «au. jjUi jii jjj ou j» x/^i .j^ tji ijij .|> jas-, ijij 4 «jj ^ui 



Al 



http://kotob.has.it 



U^ISj Jp Uj>- Jiii ijjl^p^l oUUl ol J^jJ oSj . >T jl£. 



j». *L~L S^^ Ujj.L j_^j j! Jp c^»^ dUJJ l^y *U-^lj 






.*ljAI 



^rjO^J J-j- JIXij t Jolj^ jl^jl j^ jjJJI ^ ^i u,l 2 



t^jd Wr* 'kiUl &Jlj ^JaJI J}U ^J» Metamorphism Ol^j^ 



•j' 



' i#-J ijj-fi j-*«i jji-^J'j i L-*LjI j-**, U OLJI <y o' J^aJI 
<l)lj ^^jlJI y J»jl\ aaJl, j^jC SjJG iCj t^^JuJI Oli» j^w ^-a^Jlj 



-.>*- Robertson dj~Sjijj j>J jjJI ji»-j jJj . -U-l JUjj aJU^ 
0j£JI j»p ^jju J LjJU J^p jjj t <u. jjJU U Jl UIjp iJU 



• • 



tf JJ >>* <l <U*i; 01 i! jiO&JI IJub ^a ^i oi ^kU M ^ 



*J| ^0^^^ JUj f>^ U Jj SjuJII jSIjSJI ^ *»\ ^ 



AO 
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. »^ji & *Ji\ ****j u^p jjUo ji ouui ^ u*, ui 



u' 

M 



UI oUUI 






«J-* J* S>* C^ij lili t ^1 OUI ^k-. 

v^oJ ^1 Analytic Enzymes UJJ. Olf^l 1$ . r JJUw U ol*>- 

l^Uu^f lo-^ij 4tty Organic Substances ij^^JI S^l oL_^ 

.OUI &L~\y 
*** Wjrf ** ^ O-'ljj Ajljjl J^" l^jjjl CL ^ 



Al 
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IA* asjj j> Vj u; jjl Ol^l ^bL- is-jj L^ i*i. j>- 



wW OU^NI OU! j>„ f [aj^^j jjljjjl l^^j uUI 
ZjJil f . Ul>* ^UuL OUI fjjuj S>LLI oJut JJ* J>5 ^1 

• IJ^*J WUj tf >» Sj^*- ^UiSM IJ-fi dUi Jby jlSIjjW 




AV 
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p^\ 




oj^+J*\\ *x*> J 




>- 



«W* ^ jf] J| oUI^I Biologists Oj^jJ! ^1 ^i jtf, 



•r*i f*.i * 



***W ^J *0j£ll >U ^V rji JT oUjjJlj ^_p*JI JIjj 



Ux^~- 



)j+A 



Biology Lj^jJI ^ J ^^^41 JwjIjJL J,^, U* ^ aL^L" 

. Botany OLJI -Uj 



AA 
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j/UL ji^r ^ JT ^ Variations ^Ulj cJtte^l o^jj 
j^jJ.1 4>U ^j Shape JS^JI <>U j* jAj y> 3 t jl~*Nlj ^^Jlj 
j-JL&JI Jj Age Peroid j_*j«JI J^_Uj Function LjLJpjJIj Volume 

. Multiplication 

jT JJj t L,^£; jJ» SJU ajjjj t ^ ji a5U j* aJ_^ iJL «UI *Lp-I jj^l 

Jp The Biggustone of Mammals 'L.jdl oUIj^l ^1 jAj <, Lili 
^j Redwoods SjLfl S^Jt *^J.| i^aJl oULJl ^j 

«JYi ^yLiu L^i^j t^jJ» r. . y Jl *ljAI J jU. jU^Sfl ^ 



. (r) aJjSm ouijj-ij oLuyij oi>lu ^ u ^^ ^ s^ 



U J ^ a ^ M Uji s^i* blopl LiJI dJir JLJI ^Ji Jjj LlTj 
J!~ <J ui-^k- o^UI J I j, Nj t j"NI j». Aij^LI j* oUUI ^ 

Olji 1 pu* - ^Aj t *ly.l j ^y^S- J_* l^L^L. U 4-JUJ UjIjPl 



. diJi ^j pUlj t jUJij £»UI l|i. ^p ^S\Jj o\ji\j JIS^I 



ft fl * 






A^ 
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IJIjJ.1 *L^I oJub o< «J j jUi^l CuU c^t tfJJI .^2Jlj 



JS\ *L^I vUL* jl Jlo t ^JaJI ^ jyUI juai J j> L-Ulj 

.oij^JLI ^b jyiUl ^jp JUII J *l>l Jiplj tSjUI 

j* Light Microscope i^aUJI ^Jy^ j¥^ ^ f ^ ^»^»1 jij 
Electron jj^SJNI ^^jJll oJuo *U-j iiJJU ^ jSlSjjl j> ^i^ 
o^l OU^Ij JSUiilj jJlijJl ^^* »jj* bosr-y Microscope 
^jslJI j>JIj Jl~J)ll ^UJLi IjljJl». Ua ybUJll o Ia cJt£i t i£»jJI 



^Uwj *-lf-j ^>UI JaU ^ }L*li Iji>- Cow?j Jij t ~*Ull 



Jl l^p-l U <J^ ^lljpj J*lj* JU&Jj L.UI gJM -ojj&1\ j* 



iljLPl J o^jjuJI Oli>ai oJub ^^ jJudl ^ J, JUJl ^j 



^uu^i >jt ^ i«ji ^i ^uijSii oJub jr ui tSj^^ ou 



^1 \ «wa 



jSlfiJIj u-j>JI JUbL^j <c y . Scientific Museums **i* ^LJUJI oU£JI 



. Jbjj 4JUw- 4i)l Oli^it JljJ JA 

jJUj J5U* Jl yjjlj classes ^Jj Jl oUljJ-1 *| t JWI JLi Jiij 
SU» Ji* Famllies J5Ui Jl ^^pJJI o^T «uJu dUi Jli* 1 1>- 
• ^*J£*J Seals j^J' J>J^ <L*aij Dogs v^^&Jl SJUaij Cats JoJoaJI 



http://kotob.has.it 



fj$ Ualjil ^ ^ JWI Jr > V*^ 1 ol ^ £3 
Jl Ji^bj tGenuses ^U^-Sll ,# W-»^" ^^ J** f 4 Species 
UUmJI o Jub Ju <u£J> J iUJlj JlpUI ilojl 03t Family iL^Jl 

y ^u» j&j * -^ ^ ^ ^ 5j> " " Us * ^-^ ••** 

Jj ^j^l ^ **j£ Creature Unite jUU oJ*»j o' lijy* O^J 

.*L^l0u*>U 

c 

. Physiological functions JL^-jJjjj-jiJI 5LJ-I uiiUij J^»l JJ «3^»^ 
JJUi. . Respiratory System ^-jLiJI jLjJ-l jli IA* J* J-b ^j 




JUNI b* j ^-UiJ *i t .U» j vtJdl 0*-*7^ 

dl^-tAJ ^l^ jUJ^I J O^jJ' CJjui-lj C-iu»c-l 

JUA* ^ Jj ^Ijj j>.oli>JW •!* & ^>^-Vl 01 4j^ 



M 
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^ ojU^lj «uU- SjoSj JbJ, <GU_ jJULI Sjji ^ jj Ljj. 

f>*i <jl O^f ^ • Acc ording to Circumstances ^ylS" JT IjJ ^L« 
U-4II SjiUUI U)|l SyJI ^ j&l J aSjJI oJubj ^Ij^l I j,. 

fl A $ 



t 






Jii; olk^llj jUJI jl l«J ^>II ^ jJiUl cuJI jiSj 
jL£- ^ »LL! oli^ uU^t 1^ 4u >j^l gk« ^Ujl «%* ^1 /vo 



uUI U» & !.«_, -^j „^ ^^j , U , ^Lp >i ^ iLiJI o^ -UI ji .^jUJI 
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J i^iU JjUajj tolji J jUjJl i^jL; OJ : *lfL>Jl ^^aaj JjAj 

jJcJj t ULi^j JLf I i^JjLjj 4 ML>- ioj^l ^-^J Jl_p-Ml Jj^j 

JlaJ Olk^lj jUJI ^j U^ Jl ^waJj 4*~kJI OUjSU jtTl 

. OUjJI *^L^ ^A ikSL* aJU^ <JLl^ ^^jj 






pjj Jp £JIS <*iUI ^Jl*JI oLIjjJlj c^^ptJI J I j; ^j <, i ju j^>- 

** ** 

Jai- Mj CU*u— Oil Mj Olj jj* N U Jp jUvJl 1U ti>^j 

ISI 4>U- j hijl J* a*_^I *UI AkSJ CJl^ ISI j t >L ^Js Jp 



^ IfJ CjIj Electronic Microscope (jjJ^J^I j$>«il C-^ l^>w»j 






jp l*J o^l JT ^ Ob£ 4*-^ j5l>j U^j jej^; I*!* J£Jj 
. »UI SL^ JS; ^£J 5j_pv> l^ J V53 t Ijujti li^Li-l >MI 



J^UjJI gJuj 4 JL» Jtll J* i^^aJI JaLa> ^Sll a*- j Jp ^j 



jjyfcjl Ulat JUj-j J^j gjjU" «ji C-J Jij i ji— olWl £li 01 ^**>u LrjJf I^IT ( \ ) 



^r 
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*s® f*k £~r ^IWlj jUJI .i*J J ^04 jjuji- ^L 



. IfJbv* 




j Slj-W Ja-^UI Jjk, CijJLAISJI ^w ^ atJ.1 ^ 



SiU V UI ji j^J.1 ^ o_^ ytj t( y_^JI dJ 4.UJI J JL-SflT 



i^uSfl xjt c-U 4-£i ju c^Sj y ^ri^LI o» j^ cijjS 



. l«-i <yj l«J Uj Ujl>l c 



A - 




U 
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'J£j-X> 2£aw 



CJ jJI jUw» p}M :oji~Ju J ^jftll ^j^ ^ fU)|l J^ 



^ ^ OjS^-j iJLJI >WI j* «> *^ *-C* "^ iF 



f jL- Aii x* J >SjJJt ^UJI ^_> f-zr Jj^ U lili t «JIJ** !Ai 



. ZJJjJ fc^ Jl^jc; ^ 1 1», l«Juu 4*jJ SiU j\J\j 



<ui A>*ii >*>-yj . JJ» AjU^JJ jl^»l 4~>* ,Jy jU«Jl <J 4iis^ <3 v*-* 



* e 



lotiij . ^>wJI s^L^pI jl Sjj^aj SiU lf~~» <u-«*- Sy-J^j tj*l Jl 
ojjs C~~l lili i<c-~>y jj^^ 1 V? 4 ^i *iJ* «^'jj; 5i J>* °* up j^ 1 



.Sjj oij ^ J» tf>j o- 1 :* J* 1 O* ^J^ J-» 8 * '■**-> (''VW) JWI C jj z^-'j (T) 



^0 
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La ju'Ij^ji jlSx i t \Ajji ja \. cjl^\j t jjui i^u»! osijjji 
i«-i* iLk. c*wi i^i *w>ji jus ^ ^i jp cy j ^ Lii 

. *aJI 4J2— 1_^ 
fcL>, ^ A l&o oL>-jil u I j-»- O» JL~"j ^l^r- -M Sj^S J^b j^j 





|t Alit * 



JjjJ c aSLo— J L, ^ OU-^I S»A OjS^ dU JJj t jj Jdi 



4 Uhit oijJi oli ^j t £jjiS\ xs> l^Sj ^^^ iL; j>- gjy}\ yi. 

* ***** e 

jl t <i^j-*J *^ JJ j' t iJ&j* frl^^ jl t 4-JIaJ^ tlji-^ jUtJl (J ij y 



^ AJ-I »1^1 *Li .U, ^yLdl yJUJl j_pj! ^ ^^1 OU-^iij 

•* 

jij Big Colonies aJ^U £j\j+jC~*a Zjj>*J~\ Ji^LAI <Jj&j tjljJ-1 

1 #* 

; i^jUIj ^jj>l 4^1a->JLI J ol^,jc>.JLI o 1* 0j& U j^lj 

. (T) Ju^JI ^!>UI ^ .UI ^ c-* JLJ jij 







^ 
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o 



^fiiJ^^ 



. (0 <o^JU.IIilj>:JU;Jli 






. (T) ajui a^lji jl^o^ui 

y ur*j^ *ijar v uji ^ jf i j o^ ji .ojuyij ^ni 






:(tV0/t) «jj-iJ J ^T ^1 f U?l Jji .(o\/r.) ^/mi ^>i f U>U j.UI C jj (T) 

* * * • ■ 

.-*l « Im^ Uli ^Nl C^> Oi~Jj l^UI j* cJlj ^1 :Ci^w jUf l lilj », 

.ui^^j.y^ai jb.i(rrVt)«JLiSJi (r) 

, .(tV/U)^» (i) 

.(>• ^/OT) j>Jl (0) 



W 
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h) 



4^SJ~ 



JLf I ^ U^ L- j «Pj ^jSfl o\l c UJI Jl .>y> ^ fjp-j M 



,1 1^1» c JJUJu ^T ^ ^ILjlj UJI SjJ^ CJLU- UI dJUS ^j jUJu 
. (T) 5>\l 3>j UJI v l> jJJij i JbJ ajui UI ji UJI \* U J- 



. jljjjjl <jy, c-^ij e^Jfcj ^a-Lp yLL* <ul 

. (r) <fll^ CJlSo JU.I C^j^ : JUj <Jy J,b 

i^JiUl ^ Li* SU I4AW Ji» JLfl OjU? :^j>Ul JJu 

. (l) SU* aa-aJ-I J ybj t SU ol^ ^ «Ji ^ Jl v l^ir 

JL-4 JLJ.I <~£! 4_i «ilj ^V^^ 1 j-* y ^j Sjl^U- 



.*J^ (> -Y/i) JjljU j[wiJ«rlj (T) 

.(t. /YA) ui (r) 

.(v/r.)^>UjU'MU (t) 

-u, OjUi ^1 .j;Ui J ^ySfi Jja, U^ CJISU ju; *Jy j^j .(yr/r-) juii CJJ ( o ) 

* * 



U 
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SU £~*zi , ^Sfl JJjlJj i JLfl jl^Jj tu ^jSll U»-y «o'l^ ^ 



L^r jl-j.1 CwJLTj juf ij ^jSn j^j ^ : juj ju 

-"i'*** 

tfl i. ra^" J jpST ^1 Jli . J3UI J,JI y* J^l ^j^M, 



^ lr! f t ^ SjU^ CJIT Ua*, J,JI uLi&T JLfl ^aJ 

Uli £w*Jj ^jSlI ^ d^ ^jti N| ^ L> JL y* Uw 



^ ^ ^1 tolj ^1 UI ^|j t Ulj ^1 Uy. l«J ^^ ^ LUi 



jSL. iljllj ^.y jUSJ UU: JU; Jli f .^ ^ «^ t 

. (r) « ^pSU* U* l* Slj-j piUl LJLjl UI ^Ul 

V^lj iS^AiJl <J>)^I :^-JI : a^ jjl ^ ^^jjl Jyu 

j j^ ^ j^ Ajir t<u ^ isi ft ^ji ^ ^ ^^ii uji 



(T) . 



J%Ul j^ aJ^JI <Oj t <JUl 
JUj ok- 41 Ua...,. : ,,. ik-IJI c^Nlj i^ljjJl JLfl oU 



. <wli U »yu M j c uU 



.(U/vr)j*jli (\) 
( ITA * irv/i ; ^ j,i j^-*; ( r ) 



^ 
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. h) 4c^J JLfl lilj^ : JUJ Jli 



. (T) !>Lp LiT J U. I cJITj t Lj J U. I c 

tvCr ~JI Juo dJJSj »UjJI l^y rJa^l ^cJI J OL^ jjI JIS 

.A^k^l ISI *^UI cJ -■i 

(jr^J c Lr J £^v ^*^^ C^^ij Cvw.oJf? <jj-o^° /H 3 y**' '^J 

. (r) jLjjiiJL cJ J tt^l JUiSfl cjl rs oU£JI ^U 
r*JJ* O» >li t JLf I ^ ^ <&l J>-j i/l. ^^1 o! J- 

UIS U jJui ILJ jj IfLj Jii t JU.I jp JJUjjL. ^ : JU; Ji 

. (1) ^L.1 Nj Uy^ I4J £ji V \L*Jl* 



. .UI sjLu ^ JJI ^ oJil : j*}}\ J* frUJlj 



(0) 



J 



dO iCw'iMj t UJ C-J N Ju^ c^>Ul :^^La)I_, 



c c 



L-UI ^ JLJ-I Jlj_>! jl ^ ^jjl UIUl oL*AJ ^jUJIj 



. ( < • /w ) OV-jll (>) 

.(WT/M) jUH c ljj (r) 

.v_*j>^j^Ui (r) 

.( \ «v- > .o/r. ) 4» (t) 



♦ • 
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jJLaj kJ^*M t / 3 " * ^ jyy^ ^l^f* <- W- ^ v (Jl V^v lt* 



c c 



i J U- 1 -u-kJ tiJJi jw^Ji j' *ljW UW ^ u;^ 1 ^M 

ObN! ^j . #^JI ^Ju J aJU JjcJ oyi ^iii, jUdlj t aaJLLI 



. {T) oJl^MI ^Juk dJtf N J C >^l J**J\ JL^JJ JU-I 



t JLcLI ,,,* «.t U?U- >JI Jiji» ,\p *LaJI dj&i u' Ca* 



JuJU La? U- cJ u-' .. v 



IjJ^ 4)1 o Jai jdl Aj^kaj 



:JUI *)y J ^TyUI ^1 jh^a, ijj JUfl JLJ, ^Ijw. JU-I jw-Jj^ :JU; <JjiJ (>) 



w\ 
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**i &~ 4-i o' AJ>i, JJL, j&\j t *^. L4T TJ^Jl ^ j! 



.U 



f'j- 









^-Ul j^ ^^ ..JU; <Jy J ^^ u^j jljjj ^jtfjl Sj^ 



(o 



ui_^-aJ' 



J^Ji J ^-J U JJ-JjJi ^ «J^aJli „ i«d«^ ^.^jJI oLl£)i o Ia ^ 



• (VyO^jWi (t) 
. (o/> .j ) JUjUJi (r) 
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L*jSs J cJ^UT j^ jll JLJ.I ^ **, L^ ^JL 



^AJI ^jw^Jb ^ Ujjj,- wi^lT ojSj ^ iJbJl ,U&ui t Judi 



JIJM. «U 



fl 4! ft 



J* l4-»j t JUI jiL* M 4 1 jUl JUI l,. j^ti. 0>4I 04*^ 
Jp JUI ^ ja jAJjl Jl jiUl ^ull & ^Ul JlS^fl U 

. tt^Ul ol'MI ^j^ ^ o^j ^l Ijut J l^^U 

u&j t JIjjJI Jl U^i ^ apUI <£ju ^ oUJI *^_ JLflj 

IfvflA-J 3j*-lj Jj^iaj jl S^-lj S^jJj Jp U>& U>'jj J \*~* C 

< >-^LS' o>^. j->^lj t^ **■* u-M-» '*^4* W^ jcr^i 

• (T) u>>* 




^JjUJ^jll (T) 



\»r 
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£~JI ^ . h) ^Ub *^Jl , 



% * 



* St \ 



tL ^ j* ^ ^ ojfli ^ ^ti^ji ja 



l* o^l^JI *U! »1^1 j^- ^ 4(J0 ^Sll oLolfl ^ i^ir 

.4j JJL,£ Lf \ e ^j 




— • 



-j^ 1 ^* t>" 



lj Mj-J JLJ j_jjjl ^JUJl J! ^j c s\ |j LAj 
. (T) cLOUJlj ij^i f ^JUJi j j^^i 



^M U^ 



J' ' 






.(rv/v^)oUjUi (> ) 



M 
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^> r >Jt j' * j-l» ^ iJ* J* »>yj uui ouo^a 



IfJLi* -UJI *ki , rjl UJU\ 



'Ubw^ 



. (,) ? ? <~xJI JuJLJI .M jU r i t ULU. v^lj jil ^^ 
6L-JJII jJi. oSf JUS, t S^UUL ^ ^i Jp ^ jtf, 



»j^i «-^ 



l^**JI 



\jA*~J 



t uu, f JU; ^ -cr , ^i j^t ^j j, ^ jjUft oi 

. (r) <UI^J IfSU- ^ : JJ15 cfjuljLsJ» 

^UJl oiU-l JP «UP «0)1 ^j oJUP ji* *U)M g\j Jl j^p 

j! i! ; Jjj^\ obi J O! j\S\j aJp 4)1 aJ Lf .UJI .L, J U JL 

4JUw- AJI ^ aJ 4J d l^ ^ ^ju Jp Jju l^ ^ 

. (t) JbJ . 



• (nAo/r.)«-»j-i^ Ji uiigjai^-i; C 5.ij (>) 
v^i^i uk, t .UpjSii s^s- ' «w sju« 4 .ui uu i^ ^ .5^ ^, a* ^ ( r ) 

J fn ^ (JUI jv^ J f *_?l (1) 



\*Q 
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a^SLU Juj t i«UJI Ajjlr-J' <^W*' Cr^ <J^' ^^ A*r ;*-^j' -^j 



o L k J L4*ijj cl^JI jl>. j ^ ^ j^ -^^ j?" y JUJ aJjJ .^aj 

liUa-* \Ju IjUh Jl£J t v^^J>iJ ( X*S> jyiu) JIS ^J AJI il AiJi ivjlp 

-b! -J0\ J* ^jjl mjl^JI vJjliC jlkll ^\j i IZjA j^ 3 ZjjA t Ju^JU 

c 

j ^>j^X\ jy>Ja}\j (^irJj) ^J^ £*Jb J^- ] J «J^ 1 ^ «M 

^ ) ^ O^Li ( x** ) ^aj jjTo* uyi Jl Sljl g-ji ( l^jy ) 

(r) u- II ^ - 

~Aijte [^jj *M o» ^1 0^ .M Jl jupI ISI ^JJl jSJ 



t^j^t ijjl J ^W ojL fM ^ ^5* •UjJ' Oj&J t jup ^ryy ^yj-* 



jl^li jil t,>UI jU*>l 4j± jcJJI JjSlI ^1 yb «AJUI J 



.(\-/n)oUJ (>) 

.(t/>t)^i (t) 

ju.i j_^«j i^j-Ji ujui j ^juai j_~ui J uijj-Jiij .SiUjj cij-to nv^ j,ui (r) 

. jjkAi ;**■££<, o^-UU Lr-*' j—J' oS tJ ^«. JU- y. ji t JJu-llj 



^♦•^ 
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(O 



f L-Nlj 4 "> I^jl^I ^ £_JU N il * jSS\ j^\j oWy U^ 

* * 

-^ <£*->• ^J 1 ^ 1 >^ u^J .^"jJ^ l^l—l ^j «^ M Uju* 
j^*ii^i Irjy -u* jJo »1^1 oj a; I : JUi jbJl ^i^JL 

d J^!j °^"j *i"^j Jl~ 4»! Sjoi ^ , juJI dJLL" Jl ^! aaJLLI 



Mj ^a_JI dUi Jjd ^ _ ^Ul jlmoa, _ ^Ij 4 JU-I jJ-l J UU 



. (t) ^ ulj *m f i .ua>. jiii ^ii )> : juj <jy ^; 



g juu ji i«jbu si^ai »i>ofi ^ .ui :ox^. jl^ ^jui j u 

4i)l *_u<» lj-&*j 4oJlj^Ij a_jj L41* Oj-^j J*- W^H? Lc l^ia^j 

J ^ dl~s u ^ >"mi ^ ;l-j jp 1^ «*r ^ tv rr£JL 

.|pjl ^ O»- I J ^L ^J 4>JI J Jb*lj jlU \#A 0\£ J^ 4 0jljU. 

Jl SjLtl « >NI ^ i-J J* Ifi. ^ ^ » Ajyii 4 U>J jjl 



£. » :<J>L oilf I j aT>I jp JSj 4 J^JI ^ oliUl v— i j*-** 



j.tfydi jij.J»(rr./r)^iuiSUi>;i (t) 

* ( ut/ro ) ^ji^ii >aj ^1 #j& ^ij ( r) 

.(TV/V*) CUjUI (l) 



\»y 
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J ^^ i^l^SJl jiL-j j^illj ^^m^JI <ui cdlSji ^JJI oj^il IJub 

jljO>- jl aJ j! (^ii- *b j^ £J 4J31C <u« «^Ij&l ^ c-sTjS' JS" 

. _»i « «u dLfcJ Lf l^fw *^ U j^l^JI «UI »1^1 J^- 




. ( > vro/r • ) j*u)i ^ji j^a ^ij . jduji Vj «x>i 
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O ^i^? tljufcl 

A i*jJL* 

^ O OUo ^J *W J 1 l5>^ 1 i? 

w ^jNij oijlc^II jj^j j^Ji 

^ <\ ™ u^j^'i olj^J» jU- 

y ^ u' u.> « >Cw 

r r j^iJI JjLl« 

*C l*il>l <y ^j^ o*^ 

TV oL^, Jij*^ £j* 

y\ JUI ^»yi 

r- <>j^' ^^ 

r n •-W 1 ^j^ 

rr U> ^fc-Jl ^ji ^r^' 

ro UUo uliJi j^u ^j^Mj 

rn iiijJ^i o^Ui^i JiL-^ ^i oTyUi j^ 

r V Ciia* jLUl lil^ 

r a oij^dlj oUiyl' 

i > ,5Ji jT^ili i^ji j^ 4^J* ol'jwu^ 

ir . oji JL51» cp c^Jju N 

f < ..,. *W J -^^ t£^ 

JO *lj**^ AJL-Jij A~~*Jl}\ *C~J\ 

t Y tfj^J £*^ ^J 1 
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4i s i—^l 4J1I o^tj ,>•>. jl JJ--U JULI JIS li^j 




. ^jtii\ jU*Uj >I^U jljfc-l Jl Ji> (JUt, «jL^ll 
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